Life-long treatment of chronic disease conditions is an important issue in aging populations worldwide. Thanks to research on disease mechanisms and the development of the pharmaceutical agents, treatment modalities have become more diverse. Targeted therapy, rather than just symptomatic control, is now possible to treat the underlying causes of diseases. As a representative example, the introduction of anti-tumor necrosis factor therapy in the field of chronic immune-mediated inflammatory diseases, such as inflammatory bowel disease and rheumatoid arthritis, was ground-breaking.
There is a growing interest in biologic agents (native proteins, cytokines, growth factors, and antibodies) and biosimilars, which have become more widely available [1] . However, there are many challenges that need to be overcome before the use of these new agents becomes commonplace. There are considerable intra-and inter-individual variabilities in drug response. None of the therapeutic agents have been successful in all patients. Some patients do not exhibit a therapeutic response from the beginning (primary non-response), while the others experience diminishing effectiveness during treatment (loss of response or secondary non-response) [2] . Even in a single patient, the drug response is not fixed but changes continuously during the course of treatment. Various problems with medications can lead to poor patient compliance, discontinuation of medication, worsening of the disease, and poor prognosis. In addition, biological agents are very expensive and can lead to huge economic damage if the treatment fails, although the cost has decreased with the in-creasing availability of biosimilars.
There are many environmental factors and inherent or genetic factors that affect the drug response [3] , and the responsiveness changes continuously over the treatment period. Thus, selection of the initial treatment option, monitoring of therapeutic response, and dosage adjustment or switching treatment to suit individual patients are all in a constant and iterative flux throughout the entire treatment period. Although genomic testing has been in the spotlight during the era of precision medicine, it can never replace therapeutic drug monitoring (TDM). TDM is clinically useful in many ways and provides valuable information (inter-and intra-individual variabilities, pharmacokinetic and pharmacodynamic characteristics, drug interactions, and patient compliance, etc.).
TDM in biologic therapy refers to the evaluation of trough drug concentration and anti-drug antibody to help optimize the dosage regimen or select the right agents. Previous studies have shown positive correlations between drug concentrations and good clinical or laboratory outcomes, whereas low or undetectable drug concentrations can lead to immunogenicity and treatment failure [4, 5] . Loss of response is currently the major problem encountered in anti-tumor necrosis factor therapy. Although the underlying mechanisms are not understood completely, anti-drug antibodies are related to immunogenicity, which can be a common cause of secondary loss of response. Clinical trials on TDM of biologics are underway and a clinical decision-making algorithms based on the drug concentration and anti-drug antibody status have been suggested by expert groups [2, 6] . Current antibody-based testing methods for measuring drug concentrations or anti-drug antibodies, such as radioimmunoassay and ELISA, are not standardized, which leads to discrepant results and limited comparison of results from different laboratories. Recently, mass spectrometry-based methods for simultaneous quantification of some therapeutic monoclonal antibodies have been introduced [7, 8] .
In the review article by Benucci, et al. [9] in this issue of Annals of Laboratory Medicine, the authors have focused on laboratory monitoring in biologics treatment. This is a very timely review and shows an important approach to achieving our goals in the era of precision medicine. The authors begin with a general introduction to biologic therapies, review existing clinical studies related to drug concentrations, anti-drug antibodies, and treatment responses, and highlight the role of clinical laboratories in safe and effective management.
Drug testing and anti-drug antibody measurement can be performed when a patient has primary or secondary loss of response. In this reactive setting, the purpose of TDM is to assess possible causes of problems that already happened. However, according to recent study data, it is more desirable to apply proactive TDM from the induction phase, considering the inflammatory burden and development of immunogenicity [5] . Further studies are required to establish the clinical impact and cost-effectiveness of TDM and to develop practical guidelines for an optimal TDM process to enhance patient management in real clinical settings.
